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Fig. 1. Messenger RNA level of MMP1, 2, 3, 8, 9, and 13 
in PROCO assay.  The labels are: “NC” – normal control 
without any DNA transfer, and “RC” – random control 
with a transfer of random DNA oligonucleotides.  
GAPDH (glyceraldehyde-3-phosphate dehydrogenase) 
was used as control. 

 
Model Error in PROBE Formulation 
 The predicted role of the selected TF binding motifs was used to 
model the mRNA expression profile of MMP and TIMP genes in 
response to mechanical shear.  The model used the genomic DNA 
sequences in the 5’-end flanking region and/or the 3’-end flanking 
region.  The results revealed that the error for the model with the 5’-
end DNA sequences was smaller than the model with the 3’-end DNA 
sequences, but the model with both flanking DNA sequences gave the 
minimum model error (Fig. 2). 
 

 
Fig. 2. Monte Carlo simulation and model error using 
PROCO data including 6 MMP genes.  The model error 
for 1180-bp franking DNA sequences was 3.7 (A: 5-end 
only), 4.4 (B: 3’-end only), and 2.6 (C: 5’-end and 3’-end) 
with 6.2 ± 0.8 (randomly scrambled data in Monte Carlo 
simulation, N = 10,000). 

 
Observation vs. Modeling 
 The observed and modeled mRNA expression profiles are 
illustrated (Fig. 3).  The normalized model error for PROBE 
formulation including 17 genes was 4.3 (5’-end only), 6.4 (3’-end 
only), and 3.5 (5’-end and 3’-end) where the minimum error was given 
for a linear combination of 5’-end and 3’-end in a ration of 0.66 to 
0.33 (Fig. 4). 

 
Fig. 3. Observed and modeled mRNA expression profiles 
of MMP and TIMP genes in response to mechanical shear 
for 0 (control), 1, 3, 6, 12, and 24 hours.  The darker color 
indicates higher mRNA expression levels.  (A) Observed 
pattern.  (B) Modeled pattern using 5’-end sequences.  (C) 
Modeled pattern using 3’-end sequences.  (D) Modeled 
pattern using 5’-end and 3’-end sequences. 

 


